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(54) MAGNETIC TONER 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic toner with which good developability and 
durability can be obtained even in a system making development at a high speed. 
SOLUTION: The magnetic toner which has at least a binder resin and a magnetic material is 
characterized in that the magnetic material is iron oxide particles of an octahedral shape which 
contain sihcon in the particles, have particle surfaces coated with multiple iron oxide containing 
silicon and zinc and in which the mass ratio Zn/Si of the zinc and silicon contained in 5 mass% of 
solution rate of the iron element from the surface of the magnetic material is 0.2 to -0.5; the 
number average particle size by SEM observation is 0.1 to 0.3 |im and the number average 
particle size D50 by grain size distribution measurement by a laser diffraction scattering system 
is 200 to 1,000 nm, and the dielectric loss tangent (tanS) at 30°C and frequency 5.0x103 Hz of the 
material toner ranges from 2.0x10-3 to 1.0x10-2. 
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1, A-7'^y'J^-)V. 2, 3-y'9y'Jt 
wt-. v-'x-j-i^yyy a-;K byx^i^y/yrj- 
;k 1, 5-'<y:^'yi>":t-;u. 1, e-^^^yJt 

-;t/. :t^>r^y^;t/y"yn-;l/, 2-x^;t'-l, 3- 

^=^-ify£/:t-;i^, 7]c*{i:t'X7xy-;ixA. s/^p^ 
( A ) xmh^tii> ^'^y^J-Jl-Ml^^com^i^ ; 
[0060] 



0-(R0)^H (A) 



[006 1 ] ii:^^5^ ( B ) T^^^til >>"^-;H 

[0062] 

Ut2] 



H-{0R');j-O— <Q>-0-fR'0f^H 



(B) 



CH3 



CH3 



{^'P. R' it —CHfiHz — X}^CH2— CH— Xit — CH2— C T'feO, 

CH3 

x' , y' ttOeH±©SiC"t?fe?), x' +y' CDiIi:^i[i±0~ 1 0 t?feS„ ) 
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[0063] 2m(om^^b Lxii, miify^fvm. 

r;l^; r2y^^'S. T'y'^ym. -feAVy^, T'^vAV 
T;l-df ;UxXx;l^ ; n-^'T•fe-;^^''^^'M. n-h'r 

y.\t^(r>^7m. ffiar/i^^Jr/pxxf' 

[0064] ±fz. ^m^t LTiiiK 3ttlil±<50T 

[0065] 3imj.±.<D^m7fia-fVf^^k Ltii. 
^Ji.{fy;l/f1 — 1, 2, 3, 

^y^xyxy hy^y^xyxy h-zi-, 

1, 2, 4-7'^yhU^~)V, 1, 2, 5-^y3?y 
h y ^r-zP. y -fen-zt-. 2 -?-;^7°^^^°y h y 

2-;<^;i/-i, 2, A~y'^yv^)i^-)V. h 
y^f-n-;ux^'y, hy^^n-zuroAV. 1, 

3, 5-^yhH^^i^Ky^fy^;^)W4i^^^, 

3m\^ih(n^mt])vt^ym.^^%bLx\i. mmv 
y^y-yM§, tn^y-yfK, 1,2, A-^y^y 

V^}:f})V^^ym. 1,2, 5-<y-b>hy;i?;l/;Ky 

^.2,5, 1 -i-y^vyv^}i])VTr^ym. 1,2, 

A-i-y9vyh^)t))Vt^ym.. 1,2, 4-7"^yb 
y^/l/^^VK, 1, 2, 5-^^-9"yhy;^f;Pdi>K, 
1, 3-'Ji))V7ti^y)V-2-^^)l'-2-:^f-\yyij 
)Vt^^>rY3)Vy^ r-Vy (yii'Vy:^)VTf^^i^)V) :A 

^y. I, 2, 7, 8-:t^':J'yTh7;^';l/;i^>@§, X 

yt^-)v^m».m. mfzm><^m7m. mcDv^jv 

xxf- ; <'F^ 
[0066] 

[^1:3] 

HOOCCH (jJHCOOH 

HOOCCH2 CH2COOH 

( . x^tmw 1 liLhcofflM^ 1 m\:xmirh m 

[0 0 6 7] T}VU~}V^-^thX\iAQ'-'6 0mo 1 

%. L<ii4 5-5 5mo 1%, mmtbLXlib 
0-40mo 1%, ifiL<{±55-4 5mo XXXh 



[0068] t.fz3\m)±'n^m(0^-9f>,i. ^^-^^(T) 

1-6 0 mo \%Xht^bi,ntU^. 

[0069] l|;^^yxxr;Wig|t±. }^Lfz7}V^~ 

ivmmfmmm^^x . mn-Wi.i>z^hiix^^m 

[0070] *^ajt0»|4 b^h-^Jt^iiiiaS*!!!!]!!! 

*-Ct Wiif>"yn->tif||, ;ify'>i.^y. 
yrSH. x;tf^^it|g. 4^yh-:i/1^7'>5-;P, ni/' 

y, ^^os^'y. T/i^'<yitli§. 7xy-;nifli, 2« 

[007 1 ] *%0Ht^iMttb-^^-O^7Xmif (T 
g) (iff* L<i±4 5-8 0r. iOlff^ t<{±5 0- 
70'"C■C'^^'&. 

[0072] :^mMcrihi—CO h jvjiywsi^mmiiMm 

^(DmaitO. 5-'5 0msKOU/gX$>hlbt/^M 

tK.mzntKliO. 5-30mgKOH/gr 

h 0 . # t iE-fi^m h i~-xh !> 0 . 5-20 

mgKOU/ sX$)^^tiimtL^\ 
[0073] ili«TO*«ttSr^-ri. ^ t -Ci^^TOcT) 

i^m^'&mmvt^: X ^ |t]±S-^ & ^ t ifiX% . 

[ 0 0 7 4 ] t f^, mm^^hwimm\t. 
[0075] w^mzii\^x. vi'-mmmm<r> 

mm {J I SMI) fi, lilTc0^j^£t;J: D**^!,, 

[0076] <Mmmm>A-^wi^\i j i s k - o 

0 7 0 (3?i-f I. . 

1 ) mfMt=fm^mvM<r)mmim^Lxmm-t 

<. mmffifmsho. 5-2. 0 (§) mnL. 

fiSt^cOfiS&W (g) b-f^. 

2) 3 0 0 (ml) cOt:-;&-fcgm^Ail, h/l^xy 
/x^7-;k (4/1 ) c^M-^Ml 5 0 (m 1 ) ^Mt 

3) 0. lffl£fOKOH£7)xyy-Mf?llrfflt^T. ^ 

^ttMc^«{4il?il^^SAT-4 0 0 ( w i nwo r k 
station) i;ABP-4 1 0«l!lf ilx>y h^ffl 

v^T^ogijiijg^ifijfflriS) , 

4) ^COB#^DKOH?§?tcOl$fflS&S (ml ) hL. |5l 

mcr^y^^MSt. i<7)B#c?)KOHjiMiOfiiffls& 

B (ml) fc-r-S, 

5) }>K^{zX^mmi%{m-h. fHKOUCDyr^^ 

~xhh. 

m\M (mgKOH/g) = ( (S-B) Xfx5. 6 
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1 ) /W 

[0077] *l|BJ^^mtt^-^-^:^f §^1.l.'7-y 

irvy ^ y<r>^m.-^^. -^^ ^ n ^ y x ^ u •>/ ^7 

T/L-V -y 97.(nn%Mm.3i7.T)V^±^-^h^h "7 v 
^'Xffl ; «?^;^^^^'y •yiJ'XtO^D^SiffiSxXx/^ 

v^7^sf-yK, xrruy^. ^y^y®, h 

^^ymm(nmmmmmmw\ 7'7'^'jym. x^ 
^;?.T7uyii. ^^')i-')ym<7imT-mmmm; 

XT7^}yr)V:i-)V. T'yJV^JVrJV^-lV, K^— 

ji^m^^t h ^mr)V^)V7)V -a '-jvm.<^tw # tmrjv 

-;^STS^\ ^i^-fyKTSK. ^•^yy^rsK^o 

b\ x^U'yf x;07°uy^75 x-?^i/yf ,X7^ 
uyffiTS ^^^^^vy\LXx^7^)ywr ^ K 
cO*D#ia^P]il)»i§h';^rSKil, x^^yfx;f^-fy 

KT5F\ ^=^-if;^^^yh-x^^-f yitrs N, 

N' -i/:tl---f;l^ry'b°y^r5 F, N, N' 

A}v^)^'yym7iY<n^mmmmmw.r^ Ym m 

-df^-^yh'XXrTUyi^TSb', N, N' ->>'Xr 

s ; mmmmtymmv ^y ^ xt^x^i^ y^r ^ u 

(^)m t-;i.^^y 7 F-fkSiir/sy -y 

; <^riyi$^y^u-fey Fi^*n#mi!t^« 

r;t/3-;i/cogp^^xxr;HtJf% ; f«ttMg^7j<il?MD 
-tlZblzX-^xn^tLtli Fa^s^*&*t-|.^^;i^ 

[0078] L<fflV^ii>fLSV-y^XfcLT{is T 

tOT/l/^l^y^KU V- ; ft^H-^MfOT/l/^U-y^KU V- 

&i'i^JBtT#'iix-&7;i^^^y;fr°yv- ; T/u^u-y 
*r u V- irS-^-r I. lit^attt s^fe}i-i^*r;^^ v y*f 

m. KTSF, xxr;l'J,|,i^(±, ty^y3lf^»#;T- 



[0079] t^ThMt tv^tiOJi. J^i-uy^j:mt 
]yy ^ ySrS-^L!^v:itfo&t^'>ic7)B^osij4itfes y 
y ^ - h n r y a 7 'y X ^" (7) <- A, I ^ ^ 

[0 080] ^LX. ::fli^cr>V'y^X-fy^t^^ rV7.% 

[0081 ] ^i^M^^c^y^-rizL^^y vc^xiii. 

[0 082] ^fOiKj. ^tt^fliij^rV-iJti^ty-yi? 

[0083]'? -y ^XtfO*^M^^fi{4Mw/M n*^3 . 

0i.:lTT'J5l> I t//»iL<. J; Off* t< (42. 5];y 
TXM. M«f*L<{4. 2. Ol:XfX'hh. 

[0084] ^mmm&v7-^z>i/\-m\Lxm\'^(^ii 
m<^Mm\m'^. ^-.tryy^ -y^, y-y-ft^-diy 

[0 08 5] yy^. nv^-f-. mi\Li-yy\±. 

'mm<^j:^<r)XU^ Ll.\ LTJ45-2 0 

Onm\,Z^xhi,cr>t^&<. § ^>t:ff i L< J4 1 0- 1 0 
0 n m>()iRV\ B E TafiJS t/;a^ll«(3 J; |,ita 
|B«'C(42 OmVgJ^U: (#t:3 0~4 0 OmVg ) 

^/sm'ftfc LT(4. 1 OmVgIil± (WtC2 0-3 
OOmVg) <^^cr,i,<7)ifi^tL\^. 

[0086] :.K^<7)m^(mmmt. w&vi—\,z 
nix. 0. 0 3-'5'»m.%wmLfzmzmmmm'^ 

wmztsh . 

[0087] ^mmiimmyMmt lt{4. 3 o%i.:Ji 

itOfi^^^-r^O^^llf * iS^WbMWJi; tTi4. 

^r^Siiffi^PiflT'$>-&y9y<i:^t i^y 3-y:t-f 

[0 088] ^jx.(4\ y;'<-f;i^y;'< F^^yy^y. Fy 
;^f-;j/xF^yy^y. rf-zi^Fy^^F^yy^y^co 
i a=5rT;k^;l/r;l':3^yy7y'^. y^f-;l^y'^'o;t' 
y^y. F y^^/i'^o/i'y^y. Ty;i'y'^^;p^'n 

;Fy^y. '^^■9-;'<^;Fy'y^-f y. Ty;F7i-;Fy' 

:;'n;Fy^y, Kyiy)]/zy^f-)]/9'0)]/zyyy^ 

FyxF^yy^y. r-:^^9^))Vit^>'ru\^)Vh 
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[ 0 0 8 9 ] ^ /c. mTi7)iE^mttc^i(7)t , ^€McO 

rnhVL-MI;^ h^^-^-^y. i^'7°Ph°;l'r S y7°nb° 
/t- h y y b ^ 7 y . i/7"-f;Pr 5 y TO bVP h u y 

b 7 y iyyyij'vr^j y i^'M^, r s y ^^li 

[ 0 0 9 0 ] ifc. ifAft^r«i]J:$ii:l>^c;»^t: 

jva-^A^ ^'DA, ^y:0y. xhuyf-^i.. 
ryi-^y^j:m^mmim ; ^^5'yi^;{?;Pi^'>A. ^ 

^y^v^^^t-y^A, ^^y|gxhny^T>A^t'<50lS 

rv^•^>f h^Sri: y y^jb-^it^ ; mcy^m 

-ftr/L-S-^A. "il^tvyx/y, 
yH^hny^-^A, ^^?yi^Vi/^>i^'>A!5ri:W^ 

[009 1 ] mz}'K(7}X 0 ts:mmfm^m\trh ^ti, 

X'^^. ;K y 7 -y -ftx^ p y . y 7 -7 it^- y r y=5r 
i:c07 >yfltltll ; 7 ■y'fl:^-d^>^f <7)7 -yS-ft^ft^i'^' 

[0092] ^wM<^m^hi—i>zmmmm\^:is'^ 
[0093] vi^-iiEmmzmmtihcob ixr 
[0094] -^nyymmmm-kmumi,zx 

% ; b y7'-f;Ky>'';l/Ty^-'^A- 1 -h Kn^S/ 
-4— f7hx;l/7^yMJ&. rh^y^/l/Ty^-'^ 
At b 7 7;l/^nrf<^- t'c7)HMr y^r-'^AJg, 



aiA';tL<i.«M:l*-C-|>l.4^;^4-^-^AS^cr)^:i^A 

/y-ry^. D^^:yyTyM. D^^y^■xTy^y 
7ryM. ^y-ys, ^'^yy®, 7xy 
i^ry^tiii. y j.uiyTyimti:}£) . wmmm.<^± 

jxXi^^^A F ; v7>;py.y;'#v- h . i^i^^^fiv 
xx4^v- b , i^v^' u-^^i^jvxx-ir^v- f60>>' 
^;i.;j^yxy:'d^^-h^ ; ^•r-i^'y^k-^. 4 srr 

[0 0 9 5 ] ^ixii>(POttirt, h y 7x-;kyyy{i:-& 

X'ti:\mwLry^~^j^mmt L<fflv^i^iii., S7t 

-^j'; ( 1 ) 

[0096] 



COOC2H4N' 

R3 

-r, ]T-Sib$tii>ty^-(7)#fi^* ; iffiit/iy-f 
wy^ r9 y;i/^xxf /i-. y y ^ y/t-^xxf ;i/io*p 

[0097] #nTie-«5i: ( 2 ) xmh^iih h y 7 
xx;py ^ y ix-^M3|sf^-f 5 :/V-;Ht-^D3&^'*l|0fl 

[0098] 

[^1:5] 
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J;v.7)c^!f^, /^^y:✓Jg^!^, T/^#/^S. Tyi'3=¥ i^SSr^fcU. A® mSt 
JBttW^V, f5 5»-1':^>', TKR-f^V, ^tfflSSiEiE'^ 



[0099] t-^i^t.. *%0JtOlSttb-^— tfcV^T. 

[0100] igtt b^-^m^mt^sijffl-ri. i^o 1 1 
[0101] mimmmm. ^v-vit-^mm 



[0102] ttzmz7r.Lfz-m: ( 3 ) -C-^i^Sill. 
[0 103] 



Ar N=N — Ar 



\ 



/ 



/4\ 



/ \ 

Ar N=N Ar 



0 



(3) 



J K 



e 



M\±m^^*h^m^^y.. Sc, Ti, V, Cr, Co, Ni, 

X, X' , Y, Y' ft-O-, -co-, -NH-, -NR- (Ri^j^ 
[0 1 OA^m^Z^^b^mh LX\±¥eX\±Crtmt [0 105] hh\^m(^-m. (4) {Z^.Lfz^m^ 

y^M. ry^-^A. !iffijKry^~^A*^^»* t [ o i o 6 ] 
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(H2O) 

(A) M 

II I 
O (H2O) 



(4) 



Kef, Mf±Eti:tfi,il>^Jg^^JpL, Cr, Co, Ni, Mn, Fe, Zn, 





I 



Y® ^±*?•a^ys^^u tRsH. -^m; ffA, *y r>'*=5'A 
o 



foSvMi -c-o- -efcS. ] 
[0107] #(:4"C^#«t LT{±F e , C r , Si, 

z nX{±A 1 mitK. umst LTf±r;^^/«. 
[0108] mmmm^h-f-iz^^z'itiifmt i 



TO. l-10«*gp. j:'9»^t<{iO. 1~5«* 

[0109] ^^m^zmh -r-iim-tuzmmm 
I., 

[0110] § /i(3i^>S(cE^i:F;fac^5'[-Ss^j&^yi/'x 



[0111] #t:*^Hjt;fcc->-c{i. mmmm^^z 

i'^-^m ^tifz^. h i-~wmmc^)imMnmi.z+j^ 

[0112] Mwmzii. H 1 - 7 (;.T^-ra D . -mm 

<7)--tV y/g|5c7)y^•^';^^fB^^)lKi'9>^°^V^R (1114 

m^^izm^^i-:cT^^^fxmi'izb^zx^ . mm 
[0113] immcomm'&m^:mz±w6i,zii. m 

[0114] :$^mmzm:^m.^mt. fm^mm^\ 
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mmmmm^ti. mim&mi.. :f!y'jm^m. 

[0115] ^mmm&.h-f-(7^mM.^mm.\i. ^ 

PliSfilSOTON R- I I ( l%NaC l7lC?Wjt, 

xw^-th. mm^b Lx\i. mmmymmi o o~ 

15 0ml Mzj;}m\}i Lxm^mm^ o . l - 5 m 

m LtzmmAim^^-^wmrm i - s ^m^w.^mi 

[0116] SM¥±^¥4@3&i6 . Oumk t}±l=V^±|^ 
{±10 0Jum^7^^°-^^-S^M^^2 — 6 0jum£?)S-? 

mmL.mm^mm.s. o~6. OAtmtfo%&(±5 

0 At m(7)r A'-f-^-^MVU 3 0 // mCO^^^ MS 

t . fi*¥*^Sfi 3 . 0 x< m*}ifOii-n-(± 3 0 m<7)T 
A-^^-SrifiV^O. 6-1 8/^mcoS^2:aiJ^-r.&« 
[0 117] 



[0118] (Mtt#:C0M^i^J) mttfrtt. WMiT)V 

[0119] mufmm i {4. ii^io i a tc-^^^ii 

[0120]Fe2 + ^2. Omol/1 •^fl-ri>*?M 
5 0 U VMZym^'rA imt LT S i ^ 0 . 19 
2m o 1 / 1 ^^h7mS.2 0 U >y h;l^»L. N a 

0H&5. Omol/1 #^-ri.7jc?§?^g4 2 'J -y b/l/t 

2. 5 g/ 1 T-S> <ItOX^ U-<50?aSSr8 5°CtC 

[0 1 2 1 ] #4il/-cX^U-tFe2 + ^l . 3 0mo 
l/l,Zn2+SrO. 0 5mo 1 fi-OS 

0 . 2 6 m o 1 / 1 ^^-tmrnm-^m.. m^m^ 
mm. m^r^Mi- h u ^J^ym^m^7i<m4 . 

50U'yb;kS:?lsjDL, U-sOpH^ 8. 5. 

v\ mmim^mi^^mi^w^mimizxmmi 

[0122] ^mtmnzn^^xmmLtzm^^com^^ 

mim2iz^f<t, 

[0123] 
[HI] 













Si 100 

^; Si w_ 








Zn/Si hi- 








86.8 


3.9 


9.3 


0.42 


1.3 


0,26 








85.2 


3.1 


11.7 


0.26 


l.S 


0,47 








86.8 


4.1 


9.1 


0.45 


3.2 


0,20 








80.6 


4.2 


152 


0.28 


1.4 


1,16 




m\mb 


AS^*: 


92.5 


2.2 


5,3 


0.42 


1.6 


0,14 






Affif*: 


66.0 


9.6 


24,4 


0.39 


2.2 


0,94 


Jt|^fiiSi>iJ 1 






88.4 


4.8 


6.8 


0.71 


1.6 


0 2G 






Affift: 


90.5 




9.5 




1.7 


0,24 


Jt^^j^^J 3 






95.2 


4.S 






1.1 




it^Mit^J 4 




Affi#: 


87.0 


3.8 


9.2 


0.41 


0.4 








AB^*: 


80.8 


2.6 


16,6 


0.16 


2.5 


0,5S 



[0 124] 



[112] 



(^ 3) )03-195560 (P2003 -8t6 0 







(ji m) 






(m /g) 


m%i^\^(:^^mm 795.8kAM 


CI a(Am/kg) 




HcCAym) 




WMt 1 


0.18 


910 


5.9 


9.2 


83.4 


9.7 


9.2 






0.21 


800 


5.4 


9.8 


83.0 


9.4 


9.0 


MitM3 




0.24 


930 


B.7 


8.8 


77.0 


6.8 


7.4 




im^'^ -1 


0.^1 


o50 


5.1 


112 






^.li 






0.20 


980 


5.8 


9.2 


83.2 


9.6 


8.7 






0.21 


820 


B.4 


16,2 


79.3 


9.8 


8.8 


itmmmm 1 




0.20 


950 


4.8 


9.0 


82.4 


9.6 


9.2 






0.21 


920 


4.2 


9.5 


82.0 


9,9 


10.3 






0.21 


3070 


7.9 


8.4 


83.8 


10.2 


10.0 






0.20 


1740 


5.7 


9.3 


82.5 


13.4 


10.5 












i;; 


80.0 




9.0 



[0 12 5] 



<mim 1 > 

x^^yy^;^r^5' y (^0 ) immm) 

m.'mimi m^m 

^^yx^^yy^y^'X (SIMM) 



5 0 r pmt,zt§.j^LfzzmmnmizxMmLtz. z. 
mmwmmi^zit . us tc^t- j; o ^z^m^mmm o 

[0 12 6] SA,t^0b^-l 0 0®*gPtIEffmtt 

iSTk'itan-^ ^Vky y ;!7af7j*A ( B E Titmmm ■. 9 

[0 12 7] tUIKfJOT^/l-^rXv 

y3>'F^A&*-rsfl:^'?K^?eGP-6 0 5 (7° 

P-by!.X t- K = A 4 ilt- 6 0 K/^^ ; yftst^ 

V. f=2500Hz. DCA'-^7XSr300V. 
fiSfi K 7 Jt.€f44 0 0 V , Hfigp K 7 AUfi 1 0 0 V . 

B#«fi3yb7Xh2 0ovti^L. fi^isr, 

mgl 0%RH(7)ffiiaffiMSilfc5[#iE#. SJS3 2. 

sr, mss o^RHcoafjasfii-c, f ^imi o o , 

|pii^m^ll3Sy4t;:S^-r, 
[0128] 1 ) ffl' 



10 0W*§|5 

9 0W*fP 
2W*i^ 

rviJ'^xRItmKltj SPI7 
[0 129] 2) ^7"y 

Ds m^ifeai?) ^fflv^t\ wmm<r>mmr> 

SSt^ftSfil^ ( D s ) t ^ iiJS L, ^COH^ ( D s - 
Dr) ^^7-y{it L'Ci¥«t;^c. 
[0 130] 3) xy-7'3-M4|Fii 

fiSfSMiiiiT, iS?ai*?giiiSTT-CO 1 0 0, 0 0 o^S: 

70 ,y ^CO^m^tC ct -CWtt U/C , 

@ ; 7'n'y^*s^<|^4L-CV^^v\ 

0 : 7o-y^3&Jxy-7-Sg|5tw^?T*H:^L-CV^I,, 

A ; rn-y^j&iait>W3^L-Cl^l>;{)«t3{4l^ 

X ; yo'y^^iJio^ ^)fc^t-C^^l9]i#^3^St- 
[ 0 1 3 1 ] 4 ) K y fBJitt 

H 7 hBSttii. 1 K 'y b . 2 K -y b . 3 K -y h . 4 b' 
>y ht«§tLSm^^^om&^#:Jit:^-^f- 

nY^vVm^hnXY-yV Witt ^: ^ . i <7)iC^3&vJ^ 
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